Hosta sieboldiana (also known as ''urui'') is edible, as well as being decorative; the boiled young leaves and leafstalks of H. sieboldiana are eaten in Japan. Other members of the Hosta genus are known to contain steroidal saponins, 1, 2) some of which show antitumor activities. 3, 4) We have previously screened extracts of many agricultural crops and wild plants for their antitumor activity, antimutagenicity and radical scavenging activity, [5] [6] [7] and found that an extract of H. sieboldiana strongly suppressed the growth of P388 mouse leukemic cells. 5) We report here the structures of two steroidal saponins isolated from the edible parts of H. sieboldiana. Both compounds have a common spirostan aglycone; one is new and has a branched pentasaccharide moiety, and the other is F-gitonin which has previously been found in several genera. 1, [8] [9] [10] [11] Compounds 1 and 2 ( Fig. 1) were isolated from the edible parts (leaf and leafstalk) of H. sieboldiana. 
Compound 2 was isolated as a white amorphous solid. HRESIMS data indicated the molecular formula to be C 57 H 94 O 28 . The 1 H-and 13 C-NMR spectra of 2 were similar to those of 1. The 1 H-NMR spectrum of 2 displayed two singlet methyl signals at 0.68 (19-Me) and 0.79 (18-Me), and three doublet methyl signals at 0.67 (J ¼ 6:0 Hz, 27-Me), 1.11 (J ¼ 6:9 Hz, 21-Me), and 1.70 (J ¼ 6:2 Hz, Rha 6 00000 ). A ketal carbon was observed at 109.2 (C-22) for the aglycone. The heteronuclear multiple bond correlation (HMBC) spectrum indicated the non-equivalent methylene protons at 3.57 (m, H-26) to have a ( 3 J C,H ) connection with the ketal carbon via the oxygen atom. The connection of H-1 to H-4 was confirmed to be of the form CH 2 -CHOH-CHOH-CH 2 (2,3-diol) by double quantum filtered correlation spectroscopy (DQF-COSY). In addition, the 13 C-NMR signals for 2 corresponding to the aglycone moiety were identical to those for 1. The aglycone of 2 was therefore determined to be gitogenin, like that of 1. Nuclear Overhauser effect (NOE) correlations between the axial protons and between the methyl groups of the aglycone moiety substantiated the gitogenin structure of 2 ( of 2 were in good agreement with those for 1, but a small downfield shift (1.4 ppm) was observed for C-3 of 2,3-disubstituted Glc 00 which is the linked position of xylose (Xyl 0000 ) in 1. HMBC, total correlation spectroscopy and DQF-COSY analyses showed 2 to have a diglycoside instead of Xyl 0000 of 1 (Fig. 2 ) at C-3 of 2,3-disubstituted Glc 00 , and the diglycoside included rhamnose as the terminal unit. The structure of the other six-carbon sugar could not be determined because the 
in reference 10 which has the (25R)-2,3-dihydroxy-5-spirost-9-en-12-one aglycone). Although our assignment for Glc 00 C-6 and Glc 000 C-6 of 2 was different from that for compound 4 in reference 10 as shown in Table 1 , it is consistent with all interpretations of the HSQC, HMBC, COSY, and TOCSY data that the six-carbon sugar was glucose. We therefore assigned the structure of
Although the aglycone and branched pentasaccharide are known structures, this is the first report of a steroidal saponin composed of a (25R)-5-spirostan-2, 3-diol with the branched pentasaccharide as shown in Fig. 2 .
A new steroidal saponin (2) was isolated from the edible parts of Hosta sieboldiana, and the structure was determined by spectroscopic analyses. Compound 1 has been found in several such other genera as Digitalis,
8)
Yucca 9) and Chlorophytum, 11) and is an antitumor promoter.
11) Compound 1 has also suppressed the growth of LH-60 leukemic cells. 1) We are currently investigating the antitumor activity and other biological effects of 2. Plant material. Hosta sieboldiana was purchased from a market in Yamagata Prefecture, Japan.
Extraction and isolation of compounds 1 and 2. Hosta sieboldiana (10 kg fresh wt) was homogenized in MeOH (15 liters), and the homogenate was passed through filter paper. The residue on the filter was re-extracted with MeOH (15 liters), and the combined MeOH extract was evaporated to dryness. The residue (104 g) was dissolved in water (1 liter) and washed with n-hexane (1 liter) to remove non-polar contents, and the water layer was extracted with CHCl 3 (1 liter). The ( 
